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MOTOR CONTROL
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NOTE: Delete, revise, or add to the text in this
section to cover project requirenents. Notes are
for designer information and will not appear in the
final project specification.

This section covers notor-control centers for the
grouped control of notors. Also include Section
16286, "Overcurrent Protective Devices." Draw ngs
nmust show conpl ete single-line diagrans, elevations,
control diagrans or schematics, bus ratings, and
short-circuit ratings
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PART 1 GENERAL

1.1 REFERENCES
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NOTE: The foll owi ng references should not be
manual |y edited except to add new references.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication.
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The publications listed below forma part of this section to the extent
ref erenced:

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA | CS 2 (1993) Industrial Control Devices and
Assenbl i es

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (2002) National Electrical Code
UNDERWRI TERS LABCRATORI ES (UL)

UL 845 (1995; 4th Ed; Aug 1, 1989) UL Standard
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1.

1.

for Safety Mbdtor Control Centers

2 GENERAL REQUI REMENTS
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NOTE: If Section 16003, "General Electrical
Provisions,"” is not included in the project
specification, applicable requirenents therefrom
shoul d be inserted and the foll ow ng paragraph
del et ed.
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Section 16003, "Ceneral Electrical Provisions," applies to work specified
in this section.

Connection Draw ngs shall be submitted showi ng the relations and
connections of the following items by showi ng the general physical |ayout
of all controls, the interconnection of one system (or portion of system
wi th another, and internal tubing, wiring, and other devices.

Certificates shall be submitted for circuit tests on similar notor-control
or nmotor-circuit protector (MCP) units under actual conditions may be
submitted in lieu of factory tests on the actual units provided.

3 SUBM TTALS
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NOTE: Review subnmittal description (SD) definitions
in Section 01330, "Submittals," and edit the
following list to reflect only the submttals
required for the project. Subnmittals should be kept
to the mininumrequired for adequate quality
control. Include a columar list of appropriate
products and tests beneath each submittal

descri ption.
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The following shall be submitted in accordance with Section 01330,
"Submttals," in sufficient detail to show full conpliance with the
speci fication:

SD- 02 Shop Drawi ngs

Connection Drawi ngs shall be submitted in accordance with
paragraph entitled, "General Requirenents," of this section.

Installation drawi ngs shall also be subnmitted for the foll ow ng
itens in accordance with the paragraph entitled, "lInstallation,”
of this section.

Motor Control Units
Prot ecti ve Devices

SD- 03 Product Data
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Manufacturer's catal og data shall be submitted for the foll ow ng
itens:

Mot or-Control Centers
Motor Control Units

SD-07 Certificates

Certificates shall be subnitted in accordance with paragraph
entitled, "General Requirenents," of this section.

SD- 08 Manufacturer's Instructions

Manufacturer's instructions shall be submtted for the foll ow ng
i ncluding special provisions required to install equipnent
conponents and system packages. Special notices shall detai
hazards and safety precautions.

Motor Control Units
Prot ecti ve Devices

1.4 SHI PPI NG

Mot or-control centers longer than 8 feet 2400 millinmeter shall be shipped
i n coordinated subassenblies for field connection. Maximum shipping |length
shal | be as approved.

PART 2 PRODUCTS
2.1  EQUI PVENT

Mot or-control centers shall conformto NEMA ICS 2, UL 845 and NFPA 70.
2.2  CONFI GURATI ON

Motor-control centers shall be NEMA ICS 2, Class |, Type B, totally

encl osed, free-standing, dead-front distribution type with one or nore
vertical sections in which conbination notor-control units, transforners,
panel s, and associ ated control equipnent units are group-nounted in an

i ntegrated assenbly.

2.3 CONSTRUCTI ON
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NOTE: Access is required to inspect the notor
control center while circuits are energi zed (for
exanpl e, using infrared i maging). M ninmum di stances
to energized circuits is specified in OSHA Standards
Part 1910.333 (Electrical - Safety-Related work
practices). OSHA Standards are available on the

i nternet.
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Mot or-control centers shall be accessible fromthe front and rear.

Provi sions shall be made for |l eveling the entire assenbl ed notor-control
center sections and bolting themtogether so that they forma contiguous
structural enclosure.

Mot or-control centers shall contain electrical interlocks, unit control
term nal bl ocks, naster control term nal blocks, unit wiring to term na
bl ocks and unit interconnections, and power connection term nal blocks as
required.

Covers for notor-control centers shall be fabricated fromcold-rolled
carbon-steel sheets of commercial quality with stretcher-Ilevel flatness.
Vertical sections shall be reinforced to forma rigid structure.

Lifting angles shall be 7 gage 5.0 mllineter thick, and shall be provided
on the top of each section, and shall extend the entire width of the
section, and shall be capable of supporting the entire wei ght of the
notor-control center section without distortion. Base channels shall be
provided with holes to facilitate floor nounting and | eveling.

Design of the notor-control centers shall allow addition of sections with
the sane height and width without major nodifications. Top cover shall not
sag or be deforned.

Top and sides shall have renovabl e covers secured with bolts or fasteners.
Covers shall permt access fromthe rear to the main bus and bus-tap
connections in each vertical section. Access doors to notor-control
drawout units, wiring channels, and the protective cover of the nain

hori zontal bus shall provide dead front construction

Hori zontal w ring channels shall be provided in the top and bottom of
notor-control centers for wiring between vertical sections. Wring
channel s shall extend the entire |l ength of the notor-control center and
shal | allow space for duct and conduit entrances. Vertical wiring channels
shal |l be provided in each vertical section for side wiring to individua
notor-control units. Vertical wiring channels shall extend the entire

| ength of each vertical section. Covers of notor-control units and
vertical wiring channels shall be side-hinged to the vertical section and
fastened in the closed position with captive bolts, screws, or |atches.

Hori zontal w ring channels shall be renovable and fastened in place with
captive bolts or screws. A renpvable steel-plate barrier shall be provided
at the tip of each vertical structure to isolate the main horizontal bus
fromthe horizontal wreway.

Hori zontal bus structure shall extend the entire length of the
notor-control center and shall be tinned copper with a continuous rating of
[ 600] [1200] anperes.

Al vertical sections shall be conpletely bused (600-anpere rating)and
electrically interconnected with [tin] [silver]-plated solid copper busbars
to accommpdate plug-in starter units with main horizontal and vertica

buses uniformy positioned and phase sequenced. Main horizontal buses
shal |l be readily accessible for connection of future vertical sections at
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ei ther end.

Vertical sections shall have a width not |less than [15] [20] inches [380]
[510] millimeter.

Buses shal |l be supported and braced to withstand the short-circuit currents
i ndi cated. Contact surfaces of nmmin buses shall be silver plated and
bolted together to ensure conductivity.

Mai n i ncomng lug conpartments shall be provided.

A continuous rigid tin-plated copper ground bus shall extend through the
bottom of the entire assenbly and shall ground the stationary structure and
equi pnment. G ound bus shall be capable of carrying the rated short-circuit
current available in the notor-control center

After fabrication, steel surfaces of motor-control centers shall be cl eaned
and phosphatized prior to the application of paint. External and interna
surfaces shall be finished with baked enanel or a fast air-drying enanel.
[Col or of internal and external finishes shall be the manufacturer's
standard.] Nonpainted parts shall be cadm umplated or coated with zinc
chromat e.

.4 COVBI NATI ON MOTOR- CONTROL UNI' TS

Conbi nati on notor-control units for the control and protection of

si ngl e-and three-phase, 60-hertz squirrel-cage induction notors with
branch-circuit disconnection and protective devices shall include nagnetic
notor-control |l ers, nol ded-case circuit breakers, or notor-control circuit
protectors in conpartnentalized draw out unit construction with fused
control - power transforners, selector sw tches, pushbuttons, and indicating
lights, as indicated. Mdtor control and protective devices shall conform
to the requirenents of Section 16286, "Overcurrent Protective Devices."

Unit spaces in vertical sections shall be provided with guide rails for the
support and alignnent of nmotor-control drawout units. Latches shall be
provided to ensure conplete electrical connection of the drawout unit with
the main bus and to allow renmoval of the drawout unit fromthe
notor-control center. Plug-in units shall be interchangeabl e.

Draw out unit shall be provided with spring-loaded, silver-plated, plug-in
stabs for connection to the main bus on the |line side of the notor-control
unit and fixed term nal blocks for the | oad-side connections. Wring shal
be accessible fromthe front. No wiring shall extend into the bus
conpartnent. Unit term nal blocks shall be the split type, allow ng unit
renoval wi t hout disturbing outgoing wres.

Mot or-control units shall be provided with a single separate hinged door
interlocked with its associ ated di sconnecting device to prevent access to
draw out units when the circuit breaker contacts are closed and the
operating handle is in the "O\N' position. Doors shall swi ng open a mninum
of 112 degrees. An interlock release shall be provided, however, to defeat
the interlocking nmechani smand permt access to the drawout unit using a
si nmpl e hand t ool
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Doors shall be provided with openings for the operating handl e of
nol ded- case circuit breakers, thermal-overload relay reset buttons,
indicating |lights, selector switches, and pushbuttons as required.

Di sconnect switch overload reset button, selector switches, and any

i ndicating |ights and pushbuttons shall be operable with the conpartnent
door closed. The ON-OFF position of the nain di sconnect nethod shall be
clearly indicated with the door closed.

Feeder tap units shall include externally operable nolded-case circuit
breakers in conbination notor-control unit enclosures for the protection of
non-nmotor | oads or renpotely |ocated nagnetic notor-controllers. Not nore
than two nol ded-case circuit breakers shall be contained in feeder tap
units.

Conpartnents for future conbination notor-control units shall be conplete
wi t h hardware, buses, and hinged doors ready to receive future draw out
units. Conpartnents for spare conbination notor-control units shall be
conpl ete with buses, hinged doors, and draw out units but w thout | oad
term nal connections. Spare spaces shall be conplete with buses and
screwed-on front cover plates.

Conbi nati on nmotor-control units shall be identified with identification
plates affixed to the front hinged door or cover plate of each conpartnent.
Identification plate shall identify the connected | oad.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Conpl ete assenbly shall be electrically and nmechanically connected and
assenbl ed from coordi nat ed subassenblies shipped in conplete sections from
the manufacturer. Installation shall be aligned, |eveled, and secured to
t he supporting construction in accordance with the nanufacturer's
reconmendat i ons.

.2 FI ELD TESTI NG
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NOTE: Select site tests for notor-control centers
fromthe foll owi ng paragraphs to suit the project
requirenents.
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Mot or-control centers shall be subjected to continuity and insulation tests
after the installation has been conpl eted and before the notor-control
center is energized.

Contractor shall provide test equipnent, |abor, and personnel to perform
the tests required. Continuity tests shall be conducted using a dc device
with bell or buzzer

Mot or-control centers shall be conpletely isolated from extraneous
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el ectrical connections. Substation feeder breakers, circuit breakers in
swi t chboards, and other disconnecting devices shall be used to isolate the
notor-control center under test.

Insulation tests on 600-volt notor-control centers shall be conducted using
a 1,000-volt insulation-resistance test set. Readings shall be recorded
every 15 seconds for the first mnute and every mnute thereafter for 10

m nutes. Resistance between phase conductors and between phase conductors
and ground shall be not |ess than 50 negohns.

Insul ation tests on notor-control centers 480 volts or |less shall be
conduct ed using a 500-volt insulation-resistance test set.Readings shall be
recorded every 15 seconds for the first mnute and every ninute thereafter
for 10 minutes. Resistance between phase conductors and between phase
conductors and ground shall be not |ess than 25 negohns.

Prior to final acceptance the motor control center shall be energized and
| oaded (to the maxi num | oad possible, but not |ess than 10 percent of
expected full load)for a m ninmumof 10 m nutes and the tenperature
nmeasured, with a non-contact device, to verify connection integrity. The
tenperature detector shall be accurate within 0.5 degrees C. Each phase
tenperature of 3 phase circuits and individual connections conpared to
other simlarly |oaded connections shall be within 3 degrees C of each
other. Tenperatures outside these values warrant investigation

Phase-rotation tests shall be conducted on all three-phase circuits using a
phase-rotation indicating instrunment. Phase rotation of electrica
connections to notors and ot her connected equi pnent shall be cl ockwi se.

Test data shall be recorded and shall include |ocation and identification
of motor-control centers and negohm readi ngs versus tine.

Fi nal acceptance shall depend upon the satisfactory performance of the
notor-control centers under test. No notor-control center shall be

energi zed until recorded test data have been approved by the Contracting
Oficer. Final test reports shall be provided to the Contracting O ficer
Reports shall have a cover letter/sheet clearly marked with the System
nane, Date, and the words "Final Test Reports - Forward to the Systens

Engi neer/ Condi tion Monitoring Ofice/Predictive Testing Goup for inclusion
in the Mintenance Dat abase."

-- End of Section --

SECTI ON 16345 Page 8



